INTRODUCTION -Infectious, self-reproducing intracellular particles of unknown origin occur in a variety of biological forms and appear to be particularly wide spread among the protozoa, notably ciliates. ' Among the best known, perhaps, are the symbiont particles found in certain strains of Paramecium aurelia. Primarily on the basis of morphological considerations , 3 4 the particles were thought to be bacterial in nature. A recent study on the size and structure of the genome of one of these symbiont types, i.e.
lambda, suggests that, unlike most free-living bacteria which possess one or a few copies of each DNA genome, lambda, possibly as a consequence of prolonged intracellular residence, contains at least 10 copies of the genome.
These results prompted us to examine the size and structure of the genomes of two other intracellular symbionts, mu and p_i, which are found in stocks 138 and 139, respectively, of Paramecium aurelia.
METHODS -Culture techniques -Symbiont mu-bearing stock 138 and pi-bearing stock 139 of Paramecium aurelia were used in this investigation. The organisms were cultured in axenic medium at 27° in the dark. Animals from 25.6 1. of culture prepared in 1.6 1. batches of medium contained in 4 1.
capacity Fernbach flasks or Roux bottles were harvested from early in the stationary phase of growth (6 or 7 days). Yields of mu-and £i-bearing animals averaged 24 ml and 34 ml of packed cells, respectively, per run.
Methods for the preparation of the medium, maintenance of the stocks, mass cultivation procedures and harvesting of the organisms have been described elsewhere.
Isolation and purification of mu and pi symbionts -Mu and pj^ symbionts were isolated from particle-bearing stocks 138 and 139 of £. aurelia, respectively, and purified by a procedure previously described. Yields of mu particles ranged from 10 to 36 x 10 per run, whereas yields of pjL particles ranged from 37 to 76 x 10 per run. Except for the presence of trichocysts in some preparations, the particles were essentially free from contamination with cell debris or other subcellular elements. When not immediately used for extraction of DNA, the particle preparations were stored at -70° for periods of not more than 4 weeks.
Extraction and purification of DNA -DNA was extracted from freshly isolated For comparative purposes, analytical CsCl gradient profiles for protozoan whole cell (symbiont-free) and macronuclear DNA were also included. Peak density (1.688 g/cm ) of these DNA preparations differed significantly from those of symbiont rai and £i DNA.
Guanine plus cytosine content of symbiont DNA -Symbiont mu and p_i^ DNA when heated in either SSC (0.15 M NaCl, 0.015 M Na citrate, pH 7.0) or 1 M NaCl, pH 7.0 melted sharply over a narrow temperature range and exhibited hyperchromic increases of 40% and 39% respectively (Fig. 2) . The guanine + cytosine content calculated from both T and buoyant density data were in good agreement and are shown in Table 1 . Kinetic complexity of symbiont mu and pi DNA -In order to determine the kinetic complexitv of DNA it is necessary to determine both the sedimentation velocity coefficient \S^ ) of each DNA sample and its renaturation rate constant (k ). Determination of k values of a given sample may be obtained with an accuracy of about 95% ± 5%. Estimates of molecular weight, on the other hand, are often more difficult to obtain at this level of accuracy.
For this reason, we compared single-stranded molecular weight values obtained from sedimentation velocity constant coefficients with those obtained from contour length measurements of both sheared and unsheared preparations of mu, £i and E. coli DNA ( Table 2 ) . Kinetic complexity was determined in 1 M Na at DNA concentrations ranging from 10 to 40 yg/ml. Table 4 . Values Table 4 Analytical Complexity of Symbiont Mu_ and pi^ DNA 
